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SEP  0  4  1981 


Honorable  William  A.  O'Neill 
Governor  of  the  State  of  Connecticut 
State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  O'Neill: 

Inclosed  Is  a  copy  of  the  Whitney  Dam  (CT-00477)  Phase  I  Inspection 
Report,  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  Is  based  upon  a  visual  Inspection,  a 
review  of  the  past  performance  and  a  brief  hydrological  study  of  the 
dam.  I  approve  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7  and  ask  that  you  keep  me  Informed  of  the  actions 
taken  to  Implement  them.  This  follow-up  action  Is  vitally  important. 

Copies  of  this  report  have  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  and  to  the  owner.  State  of  Connecticut,  Department 
of  Environmental  Protection.  Copies  will  be  available  to  the  public  In 
thirty  days. 

I  wish  to  thank  you  and  the  Department  of  Environmental  Protection  for 
your  cooperation  In  this  program. 

Sincerely, 

Ind  *C.  E.  EDGAR,  III 

As  stated  Colonel,  Corps  of  Engineers 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


Identification  No: 
Name  of  Dam: 
Town: 

County  and  State: 
Stream: 


CT  00477 
Whitney  Dam 
Stafford 

Tolland,  Connecticut 
Patten  Brook 


Date  of  Inspection: 


29  December,  1980 


BRIEF  ASSESSMENT 

Whitney  Dam  consists  of  a  1,400  foot  long  earth  embankment  and  a  120 
foot  wide  grassed  emergency  spillway.  The  outlet  consists  of  a  concrete 
riser  with  7.5  foot  long  weirs  on  each  side  and  a  30-inch  reinforced 
concrete  outlet  pipe  discharging  into  Patten  Brook  at  the  toe  of  dam. 

This  dam  was  constructed  in  1962  for  the  Connecticut  Department  of 
Agriculture  and  Natural  Resources  (now  the  Department  of  Environmental 
Protection).  The  dam  was  constructed  for  the  purpose  of  flood  control. 

Maximum  height  of  dam  is  52  feet  with  a  maximum  storage  capacity 
of  1,960  acre-feet.  Therefore,  the  size  classification  is  intermediate. 
The  area  of  probable  dam  failure  impact  includes  a  private  swim  club 


with  camping  facilities  about  500  feet  downstream  of  the  Dam.  Hazard 
classification  for  Whitney  Dam  is  high. 

Corps  of  Engineers  Guidelines  recommend  a  test  flood  of  Probable 
Maximum  Flood  (PMF)  for  a  dam  with  this  size  and  hazard  classifi¬ 
cation.  Probable  maximum  rainfall  for  this  area  is  24"  in  6  hours 
for  10  square  miles.  The  recommended  reduction  for  imperfect  fit 
is  20%  which  reduces  the  rainfall  to  19.2  inches.  Based  on  Corps 
of  Engineers  charts,  the  PMF  results  in  a  peak  flow  of  5,800  cfs. 

The  Soil  Conservation  Service  design  for  this  dam  used  a  rainfall 
of  15  inches  and  a  runoff  of  13.5  inches.  Calculations  by  the  Soil 
Conservation  Service  show  a  peak  inflow  of  6,500  cfs.  and  a  peak 
outflow  of  1,930  cfs.  with  a  maximum  water  surface  elevation  2.0 
feet  below  the  crest  of  dam,  which  was  used  as  the  test  flood. 

Based  on  the  visual  inspection,  Whitney  dam  appears  to  be  in  good 
condition.  Only  one  small  cedar  tree  is  growing  on  the  embankment 
and  there  is  evidence  of  recreational  vehicles  climbing  the  embankment 
in  three  locations.  The  rodent  screen  on  one  foundation  drain  outlet 
is  partially  missing  and  the  slide  gate  stem  at  the  principal  spillway 
outlet  is  bent  and  appears  to  be  inoperative . 

It  is  recommended  that  the  Owner  accomplish  the  following:  remove 
the  one  tree  growing  on  the  slopes;  during  routine  inspections,  monitor 


the  recreational  vehicle  use  and  repair  paths  on  the  embankment  when 
erosion  starts  to  occur;  repair  the  rodent  screen;  repair  slide  gate 
control  and  attempt  to  make  it  vandal  resistant  by  using  a  heavier 
rod  and  making  it  shorter;  prepare  and  implement  a  downstream  warn¬ 
ing  system  in  case  of  an  emergency. 

Recommendations  and  remedial  measures  listed  above  and  detailed  in 
Section  7  should  be  implemented  by  the  Owner  within  two  years  after 
receipt  of  this  Phase  I  Inspection  Report. 


President 


This  Phase  I  Inspection  Report  on  WHITNEY  DAM  (CT-00477) 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgement  and  practice,  and  la  hereby 
submitted  for  approval. 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechmlcal  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 
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This  report  is  prepared  under  guidance  contained  in  the  Recommended 
CXiidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investiga¬ 
tion  is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  investi¬ 
gation,  and  analyses  involving  topographic  mapping,  subsurface  investiga¬ 
tions,  testing,  and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  investigation:  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  in¬ 
spection  along  with  data  available  to  the  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes  the  normal 
load  on  the  structure  and  may  obscure  certain  conditions  which  might 
otherwise  be  detectable  if  inspected  under  the  normal  operating  environ¬ 
ment  of  the  structure. 
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It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolution¬ 
ary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition 
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of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point 
in  the  future.  Only  through  continued  care  and  inspection  can  there  be  any 
chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  resonably  possible  storm  runoff),  or  fractions  thereof. 
Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aide  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 


The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings 
and  other  items  which  may  be  needed  to  minimize  trespass  and  provide 
greater  security  for  the  facility  and  safety  to  the  public.  An  evaluation 
of  the  project  for  compliance  with  OSHA  rules  and  regulations  is  also 
excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
WHITNEY  DAM  CT  00477 

SECTION  1  -  PROJECT  INFORMATION 


GENERAL: 

a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  national  program  of  dam  inspection  through  the  United  States. 

The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Fuss  &  O'Neill,  Inc.  has  been 
retained  by  the  New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Connecticut.  Authorization  and 
notice  to  proceed  was  issued  to  Fuss  &  O'Neill,  Inc.  under  a 
letter  of  25  November,  1980  from  William  E.  Hodgson,  Jr., 
Colonel,  Corps  of  Engineers.  Contract  No.  DACW33-81-C-0020 
has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose. 

1 .  Perform  technical  inspection  and  evaluation  of  non-federal 
dams  to  identify  conditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely  manner  by  non-federal 
interests . 


-  1  - 


2. 


Encourage  and  assist  the  States  to  initiate  quickly  effective 


c 


dam  safety  programs  for  non-federal  dams . 

3.  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 


—  1  .2  DESCRIPTION  OF  THE  PROJECT: 

a.  Location .  Whitney  Dam  is  located  in  the  Town  of  Stafford,  County 
of  Tolland,  State  of  Connecticut  and  is  also  known  as  Kent  Hollow 
Dam.  The  dam  is  located  at  Latitude  41°-58'-50"  and  Longitude 
72o-22,“00,, .  Whitney  Dam  impounds  flow  in  Patten  Brook,  with  a 
i  ‘  2.9  square  mile  watershed.  About  0.7  miles  downstream  of  the  dam, 

Patten  Brook  joins  Edson  Brook.  About  1  .6  miles  below  this  point, 
Edson  Brook  flows  into  Middle  River  which  joins  with  Furnace  Brook 
Pf  to  form  the  Willimantic  River  approximately  4.8  miles  below  Whitney 

Dam.  Whitney  Dam  is  located  east  of  Old  Springfield  Road  about 
0.75  miles  north  of  Route  No.  190.  This  structure  is  for  flood 
control.  Except  during  storms,  the  pool  is  dry  except  for  a 
small  excavated  sediment  storage  area.  Generally,  the  detention 
pool  is  along  the  easterly  side  of  Old  Springfield  Road  with  some 
backup  on  the  westerly  side  near  the  dam. 


b.  Description  of  Dam  and  Appurtenances.  Whitney  Dam  is  about 

1,400  feet  in  length  with  a  top  width  of  14  feet.  The  structure  is  a 
homogeneous  earth  embankment  using  local  borrow  material  with 
a  maximum  height  of  52  feet.  Upstream  slopes  are  1  .0  vertical 
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to  3.0  horizontal  and  downstream  slopes  are  1.0  vertical  to  2.0 
horizontal.  Top  of  dam  elevation  is  596.5. 

The  emergency  spillway  is  grass  lined  with  a  crest  5.5  feet  below 
the  top  of  dam  (Elevation  591  .0).  Spillway  bottom  width  is  120 
fee t  with  side  slopes  of  1.0  vertical  to  3.0  horizontal  and  is 
located  at  the  east  end  of  the  dam.  Slopes  along  the  260  foot 
long  emergency  spillway  channel  vary  from  1.0%  to  4.1%  with  an 
80  foot  level  area  at  the  upstream  end. 

The  principal  spillway  consists  of  a  reinforced  concrete  riser  with 
7.5  foot  long  weirs  on  each  side  parallel  to  the  stream  flow  and 
at  elevation  551  .0.  A  24-inch  metal  slide  gate  at  the  upstream  end 
of  the  riser  with  invert  elevation  546.5  provides  for  draining  the 
sedimentation  pool.  A  30-inch  reinforced  concrete  water  pipe 
265  feet  long  discharges  from  the  riser  to  a  12  foot  wide  channel 
with  1.0  vertical  to  2.0  horizontal  side  slopes.  The  invert  of  the 
entrance  to  the  30- inch  pipe  is  546.5. 

The  main  portion  of  the  embankment  runs  easterly  from  Old  Spring- 
field  Road  with  a  little  over  300  feet  of  dam  west  of  the  road. 
Flooding  west  of  the  road  is  caused  by  a  backup  of  water  through 
a  24-inch  culvert  under  the  road.  In  this  area,  the  original  road 
was  raised  a  maximum  of  about  26  feet  to  top  of  dam.  The  roadway 
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embankment  isolates  a  small  area  that  is  contained  by  the  300 


t 


t 


r 

I 


feet  of  dam  west  of  the  road.  Old  Springfield  Road  is  a  paved 
road  carrying  light  traffic  and  is  maintained  by  the  Town  of 
Stafford . 

c.  Size  Classification.  Height  of  dam  is  52  feet  from  crest  of  dam 
to  bed  of  outlet  channel  and  the  total  storage  volume  to  top  of  dam 
is  1,960  acre-feet.  The  dam  is  therefore  classified  as  sun  INTER¬ 
MEDIATE  structure  in  accordance  with  the  recommended  guidelines 
of  the  Corps  of  Engineers.  Intermediate  structures  are  those  with 
heights  from  40  bo  99  feet  and/or  storage  volumes  from  1,000  to 
50,000  acre-feet. 

d.  Hazard  Classification.  Whitney  Dam  is  classified  as  having  a 
HIGH  hazard  potential  because  it  is  located  in  a  rural  area  about 
4,500  feet  upstream  of  the  village  of  West  Stafford  and  500  feet 
upstream  of  a  private  swim  club  with  camping  facilities.  A  failure 
discharge  could  cause  the  loss  of  more  than  a  few  lives  at  the 
camping  area.  Estimated  water  depth  due  to  the  possible  dam 
failure  discharge  of  160,000  cfs.  may  range  from  40.5  feet  at 

the  dam  to  20.2  feet  at  a  distance  of  2,000  feet  downstream.  In 
the  camping  area,  water  depths  before  failure  range  from  3.2  feet 
to  6.0  feet.  After  failure,  depths  range  from  19.7  to  25.9  feet. 
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Ownership.  Whitney  Dam  is  owned  by  the  State  of  Connecticut 
and  is  maintained  by  the  Department  of  Environmental  Protection. 

Operator .  Operating  personnel  are  under  the  direction  of: 

John  Spencer 
Region  3  Director 

Department  of  Environmental  Protection 
Marlborough,  CT  06447 
Telephone:  (203)  295-9523 

Purpose  of  Dam .  Whitney  Dam  is  a  flood  control  dam  to  reduce 
damage  in  Stafford  Springs  due  to  flooding  from  Furnace  Brook  and 
Middle  River.  Since  this  is  essentially  a  dry  dam  with  only  a 
small  pool  for  sediment  storage,  flood  control  is  the  only  present 
use. 

Design  and  Construction  History.  Construction  of  this  facility 
was  completed  in  1962.  The  dam  was  designed  by  the  U.S.  Depart¬ 
ment  of  Agriculture,  Soil  Conservation  Service  for  the  Connecticut 
Department  of  Agriculture  and  Natural  Resources. 

Normal  Operating  Procedure.  This  facility  is  dry  except  during 
periods  of  storm  flow.  Water  enters  the  outlet  structure  by  pass¬ 
ing  over  fixed  weirs  in  the  principal  spillway  riser.  Therefore, 


operation  is  automatic. 


5. 


5. 

Gated  spillway  at  normal  pool 
elevation 

N/A 

6. 

Gated  spillway  at  test  flood 
elevation 

N/A 

7. 

Total  spillway  capacity  at 
test  flood  elevation  594.5 

1930  cfs. 

8. 

Total  project  discharge  at  top 
of  dam  elevation  596.5 

4300  cfs. 

9. 

Total  project  discharge  at  test 
flood  elevation  594.5 

1930  cfs. 

Elevation,  (feet  above  N.G.V.D.) 

1  . 

Streambed  at  toe  of  dam 

544.5 

2. 

Bottom  of  cutoff 

N/A 

3. 

Maximum  Tail  water 

Unknown 

4. 

Normal  Pool 

551  .0 

5. 

Full  Flood  control  pool 

591  .0 

6. 

Emergency  spillway  crest 

591  .0 

7. 

Design  surcharge 

594.5 

8. 

Top  of  dam 

596.5 

9. 

Test  flood  surcharge 

594.5 

Reservoir.  (Length  in  feet) 

1  . 

Normal  pool 

300' 

2. 

Flood  control  pool 

5400’ 

3. 

Emergency  spillway  crest  pool 

5400’ 
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Reservoir  (continued) 

4. 

Top  of  dam  pool 

5950' 

5. 

Test  flood  pool 

5750' 

Storage,  (acre-feet) 

1 . 

Normal  pool 

5 

2. 

Flood  control  pool 

1070 

3. 

Emergency  spillway  crest  pool 

1070 

4. 

Top  of  dam  pool 

1960 

5. 

Test  flood  pool 

1360 

Reservoir  Surface,  .(acres) 

1  . 

Normal  pool 

9 

2. 

Flood  control  pool 

80 

3. 

Emergency  spillway  crest  pool 

80 

4. 

Test  flood  pool 

87 

5. 

Top  of  dam 

1 1 5± 

Dam. 

1  . 

Type 

Earth  Embankment 

2. 

Length 

1  400’ 

3. 

Height 

52' 

4. 

Top  width 

14' 

5 


Side  slopes 


Upstream  3H:1V 
Downstream  2H:1V 


*  ' 

f — 

V* 

r 

g. 

Dam  (continued') 

i 

6. 

Zoning 

None 

» 

— . 

7. 

Impervious  Core 

None 

8. 

Cutoff 

None 

9. 

Grout  curtain 

None 

• 

h. 

Diversion  and  Regulatory  Tunnel. 

N/A 

— 

» 

* 

i. 

Spillway 

Principal  Spillway 

r 

i 

1  . 

Type 

Concrete  riser 
with  side  weirs 

i 

2. 

Length  of  weir 

2  <f>  7.5'  =  15” 

■ 

3. 

Crest  elevation 

551  .0 

i 

4. 

Gates 

None 

5. 

U/S  Channel 

Natural  Bed 

0 

6. 

D/S  Channel 

Natural  Bed 

i 

- 

7. 

Design  Surcharge 

594.5 

Emergency  Spillway 

i 

- 

1  . 

Type 

Grass  with  3H:1V 
side  slopes 

\  ‘ 

2. 

Length  of  weir 

120*  bottom  width 

» 

- 

3. 

Crest  elevation 

591  .0 

4. 

Gates 

None 

i 

*  - 
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Emergency  Spillway  (continued1) 


5  .  U/S  Channel 

Grass 

6.  D/S  Channel 

Grass 

7.  Design  Surcharge 

594.5 

Regulating  Outlet. 

1 .  Invert 

546.5 

2 .  S  ize 

30"  pipe 

3.  Description 

Pipe  from  bottom 
of  spillway  riser 
with  gate  to 
drain  sediment 
pool 

4.  Control  Mechanism 

24"  slide  gate 

5 


Other 


None 


SECTION  2  -  ENGINEERING  DATA 


DESIGN  DATA: 


Whitney  Dam  was  designed  by  the  United  States  Department  of  Agri¬ 
culture,  Soil  Conservation  Service  for  the  Connecticut  Department  of 
Agriculture  and  Natural  Resources .  The  following  Design  Data  was 


used  in  the  design  of  this  dam: 
Drainage  Area 

Principal  Spillway  Design  Flood 
Emergency  Spillway  Design  Flood 
Total  Precipitation  Loss 
Net  Runoff 
Design  Peak  Flow 
Per  Square  Mile 
Drawdown  Time  from  Principal 
Spillway  Design  Storm  High 
Water 

Maximum  Discharge 

Emergency  Spillway  Construction 

Emergency  Spillway  Discharge 

Emergency  Spillway  Width 

Dc  at  Control  Section 

Vc  at  Control  Section 

Max  V  in  Emergency  Spillway 

Freeboard 


2.9  square  miles 
Hurricane  "Diane" 
15"  in  6  hours 
1  .5" 

13.5" 

6,500  cfs. 

2,145  cfs. 


5.5  days 
2,140  cfs. 
Earth  Channel 
2,010  cfs. 

120'  (bottom) 

1  .90' 

8.4  fps 
9.2  fps 
2.0* 


CONSTRUCTION  DATA: 

An  application  for  Construction  Permit  For  Dam  dated  July  10,  1961 
was  submitted  to  the  State.  The  Construction  Permit  w as  approved  on 
October  2,  1961  by  the  Connecticut  Water  Resources  Commission.  Con¬ 
struction  was  completed  in  1962.  A  final  inspection  was  held  on  October 
5,  1962  by  the  Soil  Conservation  Service  and  the  Contractor.  The  Con- 


sultant  to  the  Water  Resources  Commission  held  a  final  inspection  on 
October  8,  1962. 

2.3  OPERATION  DATA; 

Since  this  is  basically  a  dry  pool  flood  control  dam  with  no  recording 
instrumentation,  there  are  no  operation  records  available. 

2.4  EVALUATION  OF  DATA: 

a.  Availability.  The  Connecticut  Department  of  Environmental  Protection 
made  their  files  available  with  limited  design  and  construction  informa¬ 
tion.  Also,  the  Work  Plan  and  Design  Report  was  examined  at  the 
State  Office  of  the  Soil  Conservation  Service.  Actual  computations 
have  been  stored  in  the  National  Archives  of  the  Soil  Conservation 
Service  and  are  not  easily  available. 

b.  Adequacy .  The  lack  of  in-depth  engineering  data  did  not  allow  for 
a  definitive  review.  Therefore,  the  adequacy  of  this  dam  could 
not  be  assessed  from  the  standpoint  of  reviewing  design  and  con¬ 
struction  data,  but  is  based  primarily  on  visual  inspection  with  an 
empty  pool,  limited  past  performance  and  sound  engineering  judgment. 

c.  Validity.  There  is  no  reason  to  question  the  validity  of  the  avail¬ 


able  data. 
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SECTION  3  -  VISUAL  INSPECTION 

€ 

3.1 

FINDINGS: 

* 

a.  General.  Based  on  the  visual  inspection  and  a  review  of  the  design 

criteria  and  construction  plans,  Whitney  Dam  and  its  appurtenances 

r  ~~ 

are  judged  to  be  in  good  condition.  At  the  time  of  the  inspection. 

•  - 

the  dam  was  essentially  dry  with  only  a  small  sediment  storage 

pool  containing  water. 

»  , 

T" 

* 

The  dam  consists  of  an  earth  embankment  with  underlying  soils  con- 

sisting  mainly  of  gravel  and  sandy  gravel  with  some  rock  in  the 

i 

area  of  the  emergency  spillway.  The  dam  was  constructed  in  con- 

I 

junction  with  five  other  dams  in  the  area  for  the  purpose  of  flood 

» 

control  in  the  Borough  of  Stafford  Springs  and  is  essentially  a  dry 

dam  with  a  small  sediment  storage  pond.  The  depth  of  the  storage 

• 

pond  is  approximately  4  feet. 

L 

b .  Dam . 

1  .  Upstream  Face  -  The  original  design  called  for  the  entire  up- 

stream  slope  to  be  faced  with  rock  removed  from  the  fill 

material.  However,  due  to  a  shortage  of  rocks  12  inches  and 

i 

larger,  the  rock  face  ended  about  14  feet  below  the  crest  of 

L 

dam  as  shown  in  Photo  No.  C-2.  This  lack  of  stone  face 

• 

does  not  appear  to  be  a  problem  since  water  levels  above  the 

L- 

• 

. 
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i 

protection  will  be  rare  and  of  short  duration. 


The  remainder  of  the  upstream  face  is  grass  covered  with  a 
very  dense  mat  on  most  of  the  surface.  There  are  no  trees 
growing  on  this  slope. 

There  is  a  narrow  concrete  path  running  up  the  slope  about 
120  feet  east  of  Old  Springfield  Road  as  shown  in  Photo  No. 

C-3.  This  path  was  constructed  for  use  as  a  staff  gauge 
but  has  not  been  maintained  as  such.  This  section  of  dam 
connects  to  a  high  knoll  of  existing  ground  and  has  no  rock 
face.  Therefore,  motorcyles  using  the  area  are  more  or  less 
required  to  climb  the  embankment  in  the  vicinity  of  the  concrete 
path  and  appear  to  be  using  it  as  an  access  route  to  the  crest 
of  the  dam. 

2.  Crest  -  The  crest  is  grass  covered  (sparse  in  some  areas)  as 
shown  in  Photo  C-4.  It  is  relatively  level  with  vehicle  tracks, 
but  no  significant  rutting.  Because  of  the  limited  use,  there 
are  no  apparent  problems. 

3.  Downstream  Face  -  Like  the  upstream  face,  the  original  design 
included  a  rock  facing  for  the  downstream  face.  However,  no 
rock  facing  was  used. 
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The  entire  face  is  grass  covered  with  a  dense  grass  mac  on 


most  of  the  downstream  face.  Grass  is  thin  in  some  areas, 
but  there  is  no  evidence  of  erosion  in  these  areas.  There  are 
no  signs  of  sloughing  or  seepage. 

There  are  three  areas  where  recreational  vehicles  have 
been  running  up  the  dam  face.  There  is  some  erosion  in 
these  areas,  but  it  does  not  appear  to  be  severe  at  this  time. 
However,  the  trails  on  the  slope  should  be  checked  for  changes 
during  routine  maintenance  visits.  Two  of  the  areas  where 
recreational  vehicles  are  using  the  slopes  are  shown  in 
Photos  C-5  and  C-6.  One  bar  is  missing  from  the  rodent 
screen  at  the  outlet  on  the  foundation  drain  as  shown  in  Photo 
No.  C-7.  There  appeared  to  be  a  small  flow  of  clear  water 
from  the  foundation  drain  at  the  time  of  the  inspection.  It 
could  not  be  quantified  due  to  tailwater. 

c.  Appurtenant  Structures . 

1  .  Principal  Spillway  -  The  inlet  to  the  principal  spillway  is 

shown  in  Photos  No.  C-8  and  C-9.  A  slide  gate  controlling 
the  sediment  storage  pool  is  closed  and  the  wate>-  flows  over 
the  side  weirs  in  the  riser.  As  shown  in  Photo  No.  C-8, 
the  control  stem  for  the  slide  gate  has  been  bent,  making 
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operation  difficult.  The  concrete,  trash  racks  and  other 
appurtenances  are  in  good  condition.  There  does  not  appear 
to  be  a  significant  buildup  of  sediment  in  the  pool  that  would 
require  the  draining  of  the  pool  for  cleaning. 

There  is  a  30-inch  concrete  water  pipe  from  the  riser  through 
the  embankment  to  the  outlet.  The  portion  of  the  pipe  that 
is  visible  is  in  good  condition  and  is  shown  in  Photo  No.  C-10. 
The  last  pipe  at  the  outlet  is  16  feet  in  length  and  is  supported 
at  mid-point  by  a  reinforced  concrete  bent  8  feet  deep  and  the 
remainder  of  the  pipe  is  supported  on  a  reinforced  concrete 
cradle.  A  bent  and  cradle  are  not  visible,  but  there  are  no 
outward  signs  of  any  problems.  The  discharge  end  of  the 
pipe  is  in  good  condition  with  no  erosion  in  the  stream  bed. 

2.  Emergency  Spillway  -  The  emergency  spillway  is  grass 

lined  with  a  120  foot  bottom  width  and  is  shown  in  Photo  No. 
C-1 1  .  The  side  slopes  are  1.0  vertical  to  3.0  horizontal 
The  first  80  feet  of  the  spillway  is  level  with  the  next  50 
feet  on  a  slope  of  4.1%  and  the  remaining  130  feet  on  a  slope 
of  1.0%.  There  is  a  good  mat  of  grass  except  in  areas  where 
bedrock  is  exposed.  Before  construction,  it  was  estimated  that 
1,500  c.y.  of  rock  would  be  excavated  when  constructing  the 
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emergency  spillway.  The  spillway  is  in  good  condition  with 
very  little  chance  of  erosion  due  to  the  underlying  bedrock. 

d.  Reservoir  Area.  The  first  1,700  feet  of  the  reservoir  area  is 
partly  cleared  with  the  remainder  of  the  area  wooded  as  shown  in 
the  overview  photo.  Parts  of  the  flood  impoundment  area  extend 
west  of  Old  Springfield  Road  and  north  of  Tetrault  Road. 

No  detrimental  features  in  the  reservoir  area  were  observed. 

Banks  in  the  cleared  area  appeared  to  be  stable. 

e.  Downstream  Channel.  The  downstream  channel  for  Whitney  Dam  is 
a  natural  stream  called  Patten  Brook  as  shown  in  Photo  No.  C-12. 
There  is  some  brush  and  trees  along  the  channel  downstream  of  the 
dam  but  there  does  not  appear  to  be  any  need  for  removal.  About 
700  feet  downstream,  Patten  Brook  enters  a  pond  about  8  acres  in  . 
size.  This  pond  has  a  low  dam  and  is  a  part  of  a  private  swim 
club  and  recreation  area.  It  appears  that  camp  trailers  are  parked 
in  the  area  during  the  summer  season.  Patten  Brook  is  then  joined 
by  Crystal  Lake  Brook  about  1  ,000  feet  upstream  from  Connecticut 
Route  190  in  the  village  of  West  Stafford. 

EVALUATION: 

Based  on  the  visual  inspection,  the  overall  condition  of  the  dam  is  good 

with  some  minor  items  that  require  attention.  None  of  the  items  need 


■It 
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prompt  action  and  can  be  accomplished  during  routine  maintenance 

inspections . 

a.  The  one  small  cedar  tree  should  be  removed  before  it  develops 
a  large  root  system. 

b.  The  recreation  vehicle  trails  on  tne  downstream  face  should  be 
repaired  and  an  attempt  made  to  reduce  the  use  of  the  area  by 
unauthorized  vehicles . 

c.  The  stem  on  the  slide  gate  at  the  principal  spillway  should  be 
straightened  or  replaced  with  thought  given  to  making  it  more 
vandal  resistant.  This  could  be  done  by  using  a  heavier  rod, 
additional  bracing  or  by  the  use  of  a  removable  section. 

d.  The  rodent  screen  should  be  repaired. 

e.  Since  the  reservoir  was  dry  during  the  inspection,  except  for  the 
small  sediment  pool,  possible  areas  of  seepage  could  not  be  observed. 
The  downstream  face  should  be  inspected  during  periods  when 
significant  levels  of  water  are  in  the  reservoir. 
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SECTION  4 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  OPERATIONAL  PROCEDURES: 

a.  General .  This  dam  is  a  flood  control  structure  and  the  operation  is 
automatic  in  that  the  principal  spillway  limits  discharges  and  causes 
excess  flow  to  be  stored  in  the  reservoir;  when  the  inflow  falls 
below  the  rate  of  discharge,  the  water  level  drops  and  eventually 
empties  through  the  principal  spillway. 

b.  Description  of  Any  Warning  System  in  Effect.  There  is  no  formal 
downstream  warning  system  in  case  of  emergency  at  the  dam. 


MAINTENANCE  PROCEDURES: 

a.  General.  This  dam  is  checked  for  maintenance  requirements  two 
times  per  year  by  Districut  Maintenance  personnel  and  any  required 
work  is  done  at  that  time.  Maintenance  consists  mainly  of  cutting 
grass  and  tree  growth .  Maintenance  appears  to  be  very  good  at 
the  dam. 

b.  Operating  Facilities.  There  are  no  operating  facilities  at  this  dam. 


EVALUATION: 

The  existing  maintenance  schedule  should  be  continued.  A  downstream 
warning  system  should  be  developed  and  put  into  effect  in  case  of  emer¬ 
gency  at  the  dam 
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SECTION  5 


EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 

GENERAL: 

Whitney  Dam  consists  of  a  1,400  foot  long  earth  dam  with  a  maximum 
height  of  52  feet.  There  is  a  principal  spillway  consisting  of  a  re¬ 
inforced  concrete  riser  with  a  30  inch  concrete  pipe  outfall.  The 
emergency  spillway  is  a  120  foot  wide  grass  spillway  with  a  maximum 
surcharge  of  5.5  feet  before  overtopping  the  dam. 

Patten  Brook,  Mitchells  Brook  and  four  unnamed  streams  are  impounded 
by  this  structure.  The  watershed  is  rolling  and  predominately  wooded 
and  rural.  Except  for  swampy  areas  along  Patten  Brook,  there  are 
no  significant  storage  areas  in  the  watershed. 

DESIGN  DATA;  Whitney  Dam  was  designed  by  the  Soil  Conservation 
Service.  The  weighted  curve  number  for  the  watershed  was  computed 
to  be  66.36  with  a  time  of  concentration  of  3.3  hours. 

The  rainfall  resulting  from  Hurrican  ''Diane"  in  1955  was  used  for  the 
principal  spillway  design.  This  storm  resulted  in  6  to  9  inches  of 
runoff  in  the  area.  Routing  this  storm  through  the  reservoir  resulted 
in  a  peak  elevation  that  was  then  used  as  the  elevation  of  the  emergency 
spillway.  The  emergency  spillway  design  flood  used  a  rainfall  of  15 
inches  in  6  hours  with  AMC  III.  A  total  precipitation  loss  of  1.5 


inches  resulted  in  a  net  runoff  of  13.5  inches. 


G 

The  drawdown  time  for  the  principal  spillway  design  storm  is  calculated 
to  be  5.5  days.  Discharge  conditions  for  the  emergency  spillway  design 
storm  were  obtained  by  routing  the  storm  through  the  reservoir  starting 
after  5.0  days  drawdown  from  the  "Diane"  storm. 

The  critial  depth  at  the  control  section  in  the  emergency  spillway  was 
calculated  to  be  1.90  feet  and  the  maximum  velocity  to  be  9.2  feet 

per  second. 

I  •' 

5.3  EXPERIENCE  DATA: 

No  historical  data  for  recorded  discharges  or  water  surface  elevations 
I  G  are  available  for  this  dam  or  watershed. 

5.4  TEST  FLOOD  ANALYSIS: 

|  a  Recommended  guidelines  for  the  safety  inspection  of  dams  by  the  Corps 

of  Engineers  were  used  for  the  selection  of  the  "Test  Flood".  Whitney 
Dam  is  classified  as  intermediate  in  size  with  HIGH  hazard  potential. 

i 

Guidelines  for  these  classifications  recommend  that  an  event  equal  in 
magnitude  to  the  Probable  Maximum  Flood  be  used.  Probable  maximum 
j  i  rainfall  for  this  area  is  24  inches  in  6  hours  for  10  square  miles.  The 

recommended  reduction  for  imperfect  fit  is  20%  which  results  in  a  PMP 
of  19.2  inches.  When  designing  this  facility,  the  Soil  Conservation 

I  1. 


I  .. 
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Service  (SCS)  used  a  6  hour  rainfall  of  15  inches  and  a  runoff  of 
13.5  inches. 

The  design  flood  was  calculated  by  the  SCS  to  be  6,500  cfs.  which  is 
2,145  CSM.  The  peak  outflow  for  the  design  flood  inflow  was  computed 
to  be  1,930  cfs  by  the  Soil  Conservation  Service.  This  outflow  results 
in  a  water  surface  elevation  2.0  feet  below  the  crest  of  dam  with  a 
maximum  depth  of  flow  in  the  emergency  spillway  of  3.5  feet. 

Using  Corps  of  Engineers  methods,  the  PMF  was  calculated  to  be 
5,800  cfs.  The  SCS  design  flood  of  6,500  cfs  is  used  as  the  "Test 
Flood"  for  this  report. 

The  capacity  of  spillways  at  the  top  of  dam  elevation  is  4,300  cfs. 
which  is  223  percent  of  the  calculated  test  flood  discharge. 

DAM  FAILURE  ANALYSIS: 

Applying  the  calculated  dam  failure  discharge  of  160,400  cfs.  when  the 
impounded  water  level  in  the  reservoir  is  at  elevation  594.5  (Test 
Flood  Surcharge)  will  produce  an  approximate  water  surface  elevation 
of  585  just  downstream  of  the  dam.  At  the  peak  discharge  rate  of  1 ,930  cfs 
for  the  test  flood,  the  approximate  water  surface  elevation  would  be  552  just 
downstream  of  the  dam.  The  depths  of  flow  would  range  from  40.5  feet  at 
the  dam  to  20.2  feet  approximately  2,000  feet  downstream. 


G 
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From  500  feet  to  2000  feet  downstream  of  the  dam,  a  private  swim 
club  maintains  several  facilities  including  areas  for  camping  vehicles. 
The  following  table  shows  the  pre  and  post-failure  water  elevations 
along  with  the  increased  depth  of  water  due  to  the  assumed  failure 
in  the  area  where  campers  could  be  located: 


Elev.  Elev. 


Station 

Pre-Failure 

Post-Failure 

Difference 

5+0 

545.2 

568.0 

CD 

oi 

CM 

10+0 

545.0 

561  .8 

16.8' 

15+0 

540.0 

558.1 

18.1' 

20+0 

538.5 

553.2 

14.7’ 

These  increases  in  water  elevations  could  cause  the  loss  of  more  than 
a  few  lives  which  establishes  the  hazard  classification  as  HIGH.  There¬ 
fore,  water  depths  at  specific  structures  downstream  of  this  area  were 
not  determined. 

Computations  of  water  surface  elevations  and  a  map  showing  the  limits 
of  the  impact  area  are  included  in  Appendix  D. 


I 
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SECTION  6 

STRUCTURAL  STABILITY  ► 

VISUAL  OBSERVATION; 

The  field  inspection  did  not  reveal  any  stability  problems.  T 

DESIGN  AND  CONSTRUCTION  DATA: 

A  review  of  the  "As  Built"  drawings  did  not  disclose  any  potential  I 

stability  problems.  It  was  assumed  that  the  dam  was  constructed 
as  shown  on  the  drawings.  The  field  inspection  did  not  indicate  any 
substantial  variance  from  the  plans.  * 

POST  CONSTRUCTION  CHANGES: 

There  are  no  post  construction  changes  apparent.  - 

SEISMIC  STABILITY: 

Whitney  Dam  is  located  in  Seismic  Zone  1  and  in  accordance  with  the  £ 

Corps  of  Engineers'  guidelines  does  not  warrant  further  seismic  analysis 
at  this  time. 

L 

l 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  AND 
REMEDIAL  MEASURES 


DAM  ASSESSMENT: 

a.  Condition.  Based  on  the  visual  inspection,  Whitney  Dam  appears 
to  be  in  good  condition. 

b.  Adequacy  of  Information.  "As  Built"  drawings  were  made  available 
for  this  report.  The  Work  Plan  and  Design  Report  were  available 
for  examination  at  the  Soil  Conservation  Service  office.  Actual 
design  calculations  were  not  available,  but  were  reviewed  by 
engineers  for  the  Connecticut  Water  Resources  Commission  before 
construction  was  started. 

c.  Urgency.  The  recommendations  presented  in  Sections  7.2  and  7.3 
should  be  carried  out  within  two  years  of  receipt  of  this  report 

by  the  Owner. 


7.2  RECOMMENDATIONS: 

There  are  no  recommendations  requiring  additional  engineering  investigation 


or  major  modifications  to  the  dam , 


7.3  REMEDIAL  MEASURES: 

a.  Operation  and  Maintenance  Procedures.  The  following  remedial 
measures  should  be  implemented  during  routine  maintenance  trips 
to  the  dam: 
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1  .  The  small  cedar  tree  should  be  removed  before  a  large  root 
system  develops. 

2.  The  recreation  vehicle  trails  should  be  monitored  and  repaired 
when  erosion  occurs  with  well  compacted  suitable  material  and 
seeded . 

3.  The  stem  on  the  slide  gate  at  the  principal  spillway  should  be 
straightened  or  replaced  with  thought  given  to  making  it  more 
vandal  resistant. 

4.  The  rodent  screen  should  be  repaired. 

5.  Develop  an  "Emergency  Action  Plan"  that  will  include  an 
effective  preplanned  downstream  warning  system,  location  of 
emergency  equipment,  materials  and  manpower,  authorities 
to  contact  and  potential  areas  that  require  evacuation, 

6.  Maintain  a  record  of  maximum  water  levels  during  flood 
events  for  future  evaluation  studies. 

7.  During  flood  events,  check  dam  for  evidence  of  seepage, 

8.  Institute  a  biennial  inspection  of  the  dam  by  technical  per¬ 
sonnel  . 

ALTERNATIVES: 

There  are  no  alternatives  to  the  recommendations  and  remedial  measures 
contained  in  Sections  7.2  and  7.3. 


VISUAL  INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 


PROJECT  Whitney  Dam _ DATE  12-29-80  &  2/19/81 


TIME  9:30  a.m. 


WEATH ER  Fog,  35° ,  5"  snow  on  ground 


W.S.Elev.  551.1  u.S.  DN.S. 


PARTY; 

1.  G.  Mirtl.  Hydrology  &  Hydraulic^?  ♦  _ 

2.  C.  Welti,  Soils  &  Geology  7 .  _ 

3.  E.  Lang,  Structural  &  Mechanical.  _ 

4.  _  9. _ 

5.  _  10. _ 

PROJECT  FEATURE  INSPECTED  BY  REMARKS 

■j .  All  features  inspected  by  members  of  party. _ 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Whitney  Dam  DATE  12-29-80 

PROJECT  FEATURE _  NAME _ 

DISCIPLINE  NAME _ 


AREA  EVALUATED 


DIKE  EMBANKMENT 
Crest  Elevation 


Current  Pool  Elevation 


Maximum  Impoundment  to  Date 


Surface  Cracks 


Pavement  Condition 


Movement  or  Settlement  of  Crest 


Lateral  Movement 


Vertical  Alignment 


Horizontal  Alignment 


Condition  at  Abutment  and  at 
Concrete  Structures 


Indications  of  Movement  of 
Structural  Items  on  Slopes 


_ CONDITION _ 

596.5 

551.1 

Unknown 

None  visible 

No  pavement,  grass  covered  crest 

None  apparent 

None  apparent 

Good 

Good 

9ood 

Not  applicable  (N/A) 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Whitney  Dam _  DATE  12-29-80 

PROJECT  FEATURE _  NAME _ 

DISCIPLINE  NAME  _ 


_ AREA  EVALUATED 

DIKE  EMBANKMENT  (cont) 
Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 


Rock  Slope  Protection  -  Riprap 
Failures 


Unusual  Movement  or  Cracking  at 
or  near  Toes 


Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 

Foundation  Drainage  Features 

Toe  Drains 


Instrumentation  System 
Vegetation 


CONDITION 


Apparent  recreational  vehicle  tracks 
at  three  locations 

Minor  erosion  at  recreational  vehicle 
tracks . 


None 


None 


None 


None 

Appear  functionable .  Rodent  screen 
partially  missing  at  one  outlet 

Good 

None 

Good  grass  cover,  one  small  cedar 
on  D.S.  slope 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Whitney  Dam 

DATE 

12-29-80 

PROJECT  FEATURE 

NAME 

DISCIPLINE 

NAME 

_ AREA  EVALUATED _ CONDITION 

OUTLET  WORKS  -  INTAKE  CHANNEL 
AND  INTAKE  STRUCTURE 

a.  Approach  Channel  Ponded 

Slope  Conditions 


Bottom  Conditions 


Rock  Slides  or  Falls 


Log  Boom 

Debris 


Condition  of  Concrete  Lining 

Drains  or  Weep  Holes 


b.  Intake  Structure 


Condition  of  Concrete 


Stop  Logs  and  Slots 


Good 


S  ots  good,  slide  gate  operating  stem 
bent  and  inoperative. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Whitney  Dam 

DATE 

PROJECT  FEATURE 

NAME 

DISCIPLINE 

NAME 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  TRANSITION  AND 

Concrete  pipe  principal  spillway 

CONDUIT 

outlet 

General  Condition  of  Concrete 

Good 

Rust  or  Staining  on  Concrete 

None 

i 

Spalling 

None 

Erosion  or  Cavitation 

None 

Cracking 

None 

Alignment  of  Monoliths 

N/A 

Alignment  of  Joints 

N/A 

Numbering  of  Monoliths 

N/A 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Whitney  Dam _  DATE  12-29-80 

PROJECT  FEATURE _  NAME _ 

DISCIPLINE  NAME 


_ AREA  EVALUATED _ 

OUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural 

General  Condition 

Condition  of  Joints 

Spalling 

Visible  Reinforcing 

Rusting  or  Staining  of  Concrete 

Any  Seepage  or  Efflorescence 

Joint  Alignment 

Unusual  Seepage  or  Leaks  in 
Gate  Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Whiney  Dam 

PRCUECT  FEATURE _ 

DISCIPLINE 


DATE  12-29-80 

NAME _ 

NAME 


AREA  EVALUATED  CONDITION  ] 

OUTLET  WORKS  -  CONTROL  TOWER  Not  Applicable 
(cont) 

b.  Mechanical  and  Electrical 

Air  Vents 

Float  Wells 

Crane  Hoist 

Elevator 

Hydraulic  System 

Service  Gates 

Emergency  Gates 

Lightning  Protection  System 
Emergency  Power  System 
Wiring  and  Lighting  System 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Whitney  Dam 


PROJECT  FEATURE 


DISCIPLINE 


DATE  12-29-80 

NAME _ 

NAME 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET 
STRUCTURE  AND  OUTLET 

CHANNEL 

General  Condition  of  Concrete 

Concrete  pipe  good 

Rust  or  Staining 

None 

Spalling 

None 

Erosion  or  Cavitation 

None 

Visible  Reinforcing 

None 

Any  Seepage  or  Efflorescence 

None 

Condition  at  Joints 

Not  Applicable 

Drain  Holes 

Not  Applicable 

Channel 

Good 

Loose  Rock  or  Trees  Overhanging 
Channel 

None,  apparently  recently  trimmed 

Condition  of  Discharge  Channel 

Good 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Whitney  Dam _  DATE  12-29-80 

PROJECT  FEATURE _  NAME _ 

DISCIPLINE  NAME _ 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE 
CHANNELS 

Emergency  Spillway 

a.  Approach  Channel 

• 

General  Condition 

Good 

Loose  Rock  Overhanging 

Channel 

None 

Trees  Overhanging  Channel 

None 

Floor  of  Approach  Channel 

Generally  ledge  with  shallow  soil 
layer  in  some  areas  -  good 

b.  Weir  and  Training  Walls 

Not  applicable 

General  Condition  of  Concrete 

Rust  of  Staining 

Spalling 

Any  Visible  Reinforcing 

Any  Seepage  or  Efflorescence 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Whitney  Dam 

DATE  12-29-80 

PROJECT  FEATURE 

NAME 

DISCIPLINE 

NAME 

• 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SPILLWAY  WEIR, 

APPROACH  AND  DISCHARGE 
CHANNELS 

b.  Weir  and  Training  Walls 

Not  applicable 

Drain  Holes 

c.  Discharge  Channel 

General  Condition 

Good 

Loose  Rock  Overhanging 

Channel 

None 

Trees  Overhanging  Channel 

None 

Floor  of  Channel 

Good 

Other  Obstructions 

None 

A- 10 

PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Whitney  Dam 

PROJECT  FEATURE _ 

DISCIPLINE 


DATE  12-29-80 

NAME _ 

NAME 


_ AREA  EVALUATED _ CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE  Not  applicable 

a.  Super  Structure 

Bearings 

Anchor  Bolts 

Bridge  Seat 

Longitudinal  Members 

Under  Side  of  Deck 

Secondary  Bracing 

Deck 

Drainage  System 

Railings 

Expansion  Joints 


Paint 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Whitney  Dam 


PROJECT  FEATURE 


DISCIPLINE 


DATE  12-29-80 

NAME _ 

NAME 


_ AREA  EVALUATED _ CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE  Not  applicable 
(cont) 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 

Alignment  of  Abutment 

Approach  to  Bridge 

Condition  of  Seat  &  Backwall 


APPENDIX  B 

ENGINEERING  DATA 


WHITNEY  OAM 


WHITNEY  DAM 


GRASS 


TYPICAL  SECTION 
EMERGENCY  SPILLWAY 

NOT  TO  SCALE 


UPSTREAM  ELEVATION 


SECTION  ON  <L 


DETAIL"  CONCRETE  RISER 

NOT  TO  SCALE 


WHITNEY  DAM 


PLATE  B-4 
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Inventoried 

'.*•  By  _ 


WATER  RESOURCES  COMMISSION 
SUPERVISION  OF  DAMS 
INVENTORY  DATA 


.  Date'  .  ’  1  .. 

'  '  Name  of  Dam  or.  Pond  ^  tuhl 

.  Code  No.*  w  M.c  1.4’  £&U  *T  0.7 

.sfcVfV — . ■ - 

•  '■•‘v  Nearest  Street  Location  __ _ 


-  Town 

•>  .  -  •  . 

it  o  , 


nv 


'i .  ^U.S.G.S.  Quad.  J>T/Q  PPO/e-Q 
/  .  '  Name  of  Stream 
Owner 
''Address 


^7*  y77 


7*4  -It. 


Mbt*^ 


A*n/o.  72°22,0‘ 


Pond  Used  For  *1-001)  fsA(tft(7L  _ _ _ ^OZS“l 

Dimensions  of  Pond:  Width  _ . _ _  Length  _ Area  ) ^  )  - 

Total  Length  of  Dam  .  Length  of  Spillway  - 1  _ 

Location  of  Spillway 

Height  of  Pond  Above  Stream  Bed 

Height  of  Embankment  Above  Spillway  '  S »  ^ _ _ _ _ _ _ 

Type  of'  Spillway  Construction  't-Cf.  4w  ,  V<r*  IS  _ 

Type  of  Dike  Construction  *_•  ^ _ *  _ _ 

,*  ;  •  -  -  -  .  _  — - 

Downstream  Conditions  //,,<• _ ; _ 


Q&  •  l‘T3c{  ft  C 

V*  £o3S“i 


Dimensions  of  Pond:  Width 


Summary  of  File  Data  *J*j**tt  e  .troy#  Oc(  C  f 


Remarks  &(_c>e>ouj n  7 


•ur\/0'£> 


>• 6  -  /X&O — rf. 


--  /9  &  O 


*  lr**  1  <’  .  1  •••««  r  '  >1^0? 


40  t  ■ 

Class 


John  j\.  Mozzochi  and  Associates 

CIVIL.  ENGINEERS 


JOHN  J.  MOZZOCHI  July  18,  1961 

ASSOCIATES 

OWEN  J.  WHITE 
JOHN  L.UCHE.  JH. 

ECTOR  I-  OIOV ANNIN! 


GLASTONBURY,  COHN. 

« 17  HURON  A  VENUS 

Pmoni  meoporo  3-9401 
PROVIDENCE  9.  It.  I. 

XOO  DYER  STREET 
PHONE  GASPEE  1-0420 


rem.y  to:  Gla  stonbury 


William  S.  Wise-Director 

State  Water  Resources  Commission 

State  Office  Building 

Hartford  15,  Connecticut  Re:  Our  File  57-73-19-1 

Stafford  Springs 
Detention  Reservoirs 
Site  No.  1  -  Whitney 


Dear  Mr.  Wise: 

In  accordance  with  your  authorization  dated  August  28,  1958  and  as 
requested  in  your  letter  of  July  13,  1961,  we  have  reviewed  the  design  of  the 
referenced  project  submitted  for  approval  by  the  State  Department  of  Agriculture. 

Design  criteria  established  in  letter  dated  April  30,  1959  from 
Mr.  Charles  J.  Pelletier,  Hydraulic  Engineer,  are  tabulated  herewith  for  comparison 
with  actual  design  data. 

Established 


Desian  Data 

Criteria 

Drainage  Area 

3.03  Sq.  Mi. 

Principal  Spillway  Design  Flood 

Hurricane  "Diane" 

Emergency  Spillway  Design  Flood 

15"  in  6  hrs 

15"  in  6  hrs. 

Total  Precipitation  Loss 

1.5" 

1.5"  Max. 

Net  Run-off 

13.5" 

13.5  Min. 

Design  Peak  Flow 

6500  c.f.  s. 

Per  Sq.  Mile 

2145  c.f.  s. 

Drawdown  Time  from  Principal 

Spillway  Design  Storm  High-water 

5.5  da.* 

5. 0  da.  Max, 

Maximum  Discharge 

2140  c.f.  s.  - 

Emergency  Spillway  Construction 

Earth  Channel 

Emergency  Spillway  Discharge 

2010  c.f.s. 

Emergency  Spillway  Width 

120'  (bottom) 

Dc  at  Control  Section 

1.90' 

Vc  at  Control  Section 

8. 4  f.p.  s. 

9.0  f.p.  s. 

Max.  V  in  Emergency-  Spillway 

9.2*  f.p.s. 

9.0  f.p.  s. 

Freeboard 

1.8'* 

2.0* 

Three  items  listed  above  (marked  with  *)  do  not  quite  come  up  to  the 
established  design  criteria.  The  drawdown  time  from  the  principal  spillway  design 
flood  (Diane'  storm)  highwater  is  5.5  days,  slightly  greater  than  the  established 
criteria  of  5.0  days. 


^  • 


_  t 


It  was  found  that  95%  of  the  drawdown  was  accomplished  within  the  required  5  day 
period.  Discharge  conditions  for  the  emergency  spillway  design  storm  were  obtained 
by  routing  the  storm  through  the  reservoir  starting  after  5.0  days  drawdown  from  the 
"Diane"  storm.  This  created  conditions  slightly  in  excess  than  the  established 
criteria.  If  the  emergency  spillway  design  flood  is  routed  through  the  reservoir  without 
the  antecedant  "Diane"  storm,  all  established  design  criteria  will  be  met. 

We  feel  that  the  excess  drawdown  time  and  maximum  velocity  can  be 
accepted,  but  that  the  required  freeboard  of  2.0  ft.  should  be  provided.  This  matter 
has  been  discussed  with  The  Soil  Conservation  Service  and  they  have  agreed  to 
provide  sufficient  overfill  to  give  a  freeboard  of  2.0  feet  after  settlement.  It  is 
proposed  to  make  this  revision  in  the  field,  therefore  the  requirement  of  2. 0  foot 
freeboard  should  be  made  a  condition  of  the  permit. 

We  have  reviewed  the  design  report  and  plans  for  this  project  and  have 
found  them  to  be  substantially  correct  and  acceptable. 

It  is  recommended  that  a  Construction  Permit  for  the  construction  of  this 
dam  be  issued. 


Very  truly  yours , 


WWF:hk 


Srtober  2,  1961 


31 
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State  of  Connecticut 

2orartr.aat  of  Arricaltaro  and  atari  1  r-osourcca 
State  Cffloo  -uildinT 
hrtfori,  Connecticut 


.'tteot'.ent 


U  sjocn. 


till,  Ccnmioelcair 


"3ntla.*jnj 


■four  application  for  Construction  Ternit  datad  July  10,  1961,  fcr 
tha  construction  of  an  earth  d?a  oa  . atten  Track  la  tho  lovn  of  Stafford 


la  accordance  vita  plana  and  specifications  marked  flsoduatcr  acterdlrr* 
Structure  Slto  tie#  i,  furaacs  -rook  -  :  Iddle  .Uvor  ..atorehed  frotootioa 


.rojoct,  prepared  fc/  tho  U.  S.  Dopartmont 
srtlaa  Service,  copy  of  which  1j  at  -icaod 
•tnd  tho  constriction  dascriloJ  therein  io 
follow i at  conditions* 


of  A-rlculturo,  Soil  Gcnaeiw 
hereto,  hu3  to ca  considsrei 
hereby  tpprov:*!  only  andi?  the 


1«  Iks  Commission  shall  cs  notified 

A)  her*  construction  la  started 

9)  '•ion  foundation  lo  e::c-.vrted 

C)  ‘.kea  tho  daa  Is  completed  and  bo f era  water  la  impounded 

3)  .'non  project  i 3  c  cr.pl  o  ted  and  roaiy  for  final  Inspection 


Ihl3  permit,  -vita  the  attached  application  fora  and  otnor  c.o- 
cloaurop,  rout  fco  kept  at  too  sit3  of  the  v.-d:  and  r..ulo  arailablo  to  the 
Commission  at  ary  tine  during  the  construction.  Thl3  permit  covers  the 
construction  go  dsoertted  in  the  attached  dsciTonts,  If  any  chaa7C3  ars 
contemplated  the  Ccnri3Jlca  taut  ie  notified  and  supplementary  approval 
obtained* 


If  tho  construction  authorised  by  this  construction  permit  is  not 
started  within  two  7  a  ars  of  tho  -Into  of  tils  permit  end  completed  with¬ 
in  four  years  of  tho  some  date,  this  permit  .moat  bo  renewed. 

lour  attention  i3  directed  to  faction  25-115  of  tho  1953  hoviolon 
of  tho  Cenoral  Statist  ’3  -  lability  of  own  or  or  operator,  othln*  La 
this  chnpt or,  and  no  order,  aparoTsl  or  udvico  of  tho  Comal 03 Lon  or  a 
:-sucor  thsroof,  shall  relieve  any  cwr.gr  or  operator  of  such  a  j  tract  are 
from  hia  lo^ol  dutl33,  ob  limitless  sni  Usbilitloo  resultin'*  from  ouch 
owr.araiip  or  operation,  'o  action  for  dara^33  nuotnlnod  through  the 


V 


3t-ta  of  Connecticut 


•2- 


October  2,  lc.£l 


i 


i 


a 


partial  or  total  failure  cf  a  :y  structure  cr  it  j  uaintc.-Vinc-a  shell  V: 
brought  or  cointaintJ  against  t-hu  attt:-,  a  u enter  cf  the  Go.rtistion  cr 
tr.3  Cor.ni3.tio/i,  cr  Ho  e-rplc/cac  cr  agents,  by  reescn  cf  aay.ervinlcn 
of  cush  streeture  oxerciaei  by  ths  Cojs-.L3.1ioa  under  this  chapter. 


T:i3  Cccrlaslca  cannot  convoy  or  waivo  ary  property  right  in  any  lanla 
cf  tno  si~.tr: t  nor  la  tnis  pernit  to  bo  construed  an  giving  cny  property 
rights  in  real  entnto  or  notorial  cr  any  cxoluslvo  rrlvilsga-;,  nor  dees 
it  ruthoriao  gv  injury  to  private  p  report/  cr  the  invasion  of  private 
righto  or  ary  infriagoaent  of  federal,  state  or  Icon  l  lavs  or  repaint  Lena 


Tour  attention  is  also  directed  to  Section  26-131  of  the  1953  P.cvt3ica 
of  the  General  ftntutsr  -  C-.~- :*nvottnj>  Stream .  *:o  r-o roars  shall,  u.nlco3 
ruthrrlsod  by  the  director,  prevent  the  pi  se  Its-  of  fish  In  cny  st  re-a  cr 
through  the  cat  let  or  inlet  cf  a~y  pond  or  ctrcera  by  s^ans  of  any  me?:, 
cerosn,  weir  cr  other  obstruction  or  fail,  vitiia  ton  da.73  after  sorvieo 
upon  hie  cf  a  copy  of  an  order  issued  by  the  director,  to  rerrove  cueh 
obstruction  ••••••••••••  The  ad  ;r--cc  cf  th-v  Ctr.tt  to.  rd  cf  fisheries  end 

'"•arse  is  diato  Off  ice  building,  ’lar  tiers  If,  Ccauvotleot, 


Vary  truly  yearn. 


ry: 


/ 


2^ 


.illicu  S,  ..let 
director 


r.islosuros 

ccjioar.  Crerh,  dtnffori 
."r.  T.  H,  biro 
'.r,  John  J,  ibasochl 


-.-j 


FORM  D-4 


STATE  OF  CONNECTICUT 
WATER  RESOURCES  COMMISSION 
Ro om  317,  State  Office  Building 
Hartford.  Connecticut _ . 


RECEIVED 

JUL  1  1  '.~1 


APPLICATION  FOR  CONSTRUCTION  PERMIT  FOR  DAM  State  Water  gattcrcas  CotROlissiM 

Owner  Dept.  of  Agriculture,  Conservation  Date July  10,  1961 

and  Natural  Resources 
P.  0.  Address  State  Office  Building 

Hartford ,  Connecticut  Tel#  No>  JA  76341  -  Bxt.  435 


Location  of  Structure: 

Town  Stafford _ 

Name  of  Stream  Patten  Brook 


Shown  on  USGS  Quadrangle 


Name  of  Stream  faTTea  flroojc _  at _ inches  south  of  Lat._ 

north 

and _ inches  east  of  Long._ 

west 

Directions  for  reaching  site  from  nearest  village  or  route  intersection: 
(see  sketch  on  reverse  side) 

Old  Springfield  Road 


This  is  an  application  for:X  (New  Construction)  (Alteration)  (Repair) 

(check  one  or  more  of  above) 

This  pond  is  to  be  used  for:  Flood  Control _ 


Dimensions  of  Fond:  width 


length 


Maximum  depth  of  water  iixaediately  above  daa:_ 

Total  length  of  dam: _ j 

Length  of  spillway: _ 

Height  of  abutments  above  spillway: _ 

Type  of  spillway  construction: _ 

Type  of  dike  construction: _ 

Spillway  section  will  be  set  on:  (Bedrock)  (( 


Remarks: 


(check  one  of  above) 


Signed:  [  '  _ 

/7  9  (owner) 

Name  of  Engineer,  if  any  SwllConservation  Servioi 

Rota:  Show  details  of 
construction  on  reverse  side. 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 
Mansfield  Professional  Park 
8 torn,  Connecticut  06268 

January  6,  1969 


Mr.  Joseph  V.  Voborll,  Jr* 

Soil  Conservation  Division 
Department  of  Agriculture  and 
Natural  Sa  sources 
State  Office  Building 
Hartford,  Connecticut  06115 

Dear  Mr.  Voborll | 

Pinal  Inspection  of  the  Whitney  (Kent  Hollow)  site  was  scheduled  and  held 
with  only  the  Contractor  and  a  Soli  Conservation  Service  representative 
present  on  October  5,  1962.  The  weather  was  not  good  on  October  5  which 
may  have  been  the  reason  no  others  were  present. 

Mr.  Mossochl  made  his  Inspection  on  October  8*  1962  and  had  only  minor 
cooments  regarding  grading  on  the  waste  area. 

Vegetation  has  been  established  since  the  above  dates. 

At  your  request  we  will  make  any  further  Inspections  that  are  required. 

Sincerely, 

State  Conservation  Engineer 


GM  eut-tut 
r  TWItU. 
t*  un  tui 


1 


IV  VkM  OKI 


tf-!  eut-ttu  GH  nib  tut 

ginw*  mimiu  ‘ 

sw'nawufinW-  "  '*•*“■  **’ 

irtWOMaiKl  KlVBMCLUVMiOMa 
)  IVUtKIt  «  HI 
.•i  #  if.- n%  ;i  «%i  tS 
LA  uuut  ti  *;  tit  M 


m  in;  uua 
UM  Ul 


GMT  eiet-tnt 

:u  turn 

If  HIM.  Mil  tut 

ir  mn  ham  uwa, 
(HU)  MUtUMffl}: 
VI  HI 

l£4_Wi«l  KMKt 


Q-\\  lUbfftt 


it  i*m  -iin  mi 
**  rncua 
fUMMl 

«  HMCUI 1M 

f«)-tn 

EMil-ll  t‘ 

UM-Mmx 


(Lit-  tilt 

ir  t*m  inuut 

IIMI  MV 
IMl  UH 


6?-G  nit  ott 
1 1*1* 


nr 


UUMU1  UMjMUU, 

*  hi* mi  tv  hr 
uttai  v  i  r  tit 

tl  IV 

1  US  tSUUItl  II 
It  II  il\ 


in 


■Ml 


r««  hmv 

ir  iuu 


GM)  au  nt* 
fir  tm*  ttii  ii 
jinu*  NML,  if  null 

MUCH  Ht 

i  mi • ut 

Jtr  UML 


JMHMI  UM(l. 

raua  it  ti  v 


G?-if  nit-  sat 
ftr  i*i*  ■  *ti  <w 


If  UMl  U«tl 
(IUU  J  II  I* 


:um 

If  (Mil  LI  MM.  lit* 

>  return  inti  «t 


WlftUHUI  W* 
ft*  miiriMitu 
IjU  tit 

t?-A  nit-  mm 

SjTir**  u'i  ini. 
$  Nuat'iir  iit 


GH  titt-nu 


ir  nr*,  inn 

r  (UAL  IHV 


MUM  UMl,  1*1 
1  4\(IIUII*U 
U'  Ht  HUt 


iHHa  u  nr 


nP-t>A  eat  nit 

WM.  SUM  Ut 

.*wa  «t  u 


]II1«  UMl.  1*1  It 
H  tit  UKKM  Ut 

!l  Ht 

;tf**v 

— «ff*t « tv 
*  vtt.'tri.hui'utiiiiui 
uMfn 


GM  ttii  nu 

HUM  <MH 
*11  W*-(MtH  * 
MUU1  ttllMt 

If  *11  UMl 
CUAJ1  Ht 


(Nil  nit  tr/ 

[h  un*  *n  ut 
If  UMl 

urn  ii  ir 
t'/itruMti  •uiuil  *i 
^  nmilusMtt 


6H1  net- U»i 

$8«  wha.  itn  m  . 
n  n  ir  ut  n  ut! 
IMtXU 


If  *n  1IM 
ttiuii  itti  r- 

lit  TI  Ht 


SHI  nn- tin 
|iftr*.*n  ii* 

If  UMl  Ml  (MAUI 


GP-lfll  fin- mt 

f  y  1IIM  ■  Util  UM 


69-107  eai-tut  GP-’IO  eiu-stu 


ii  audit  HN-twuiJ 
nr  ut 

mhmmiwiiin 

-  ;tt*t  ti  u 


:..tiaait  yuu-TMi  • 

'  » V  (HUI!  *  IMU 
"  uuin  Ht  a  til 
^«*f  II  W  . 

...  -  .!«  .liiMi'  7 


Jirurm.ttuui  *n 

c,  »4  ii  ut  v 


Jtr  *Mt 


'tiduiit  ir 
Juan  iwa.  aut(i| 

Ut  II  Ut 


Ti.r  mu -until  ir  n 
v  II  nut  .it 
l  .veuiti  Mn  OMitii 

Ijir  i.ii.uoi,  urn 


GP-IOI  itn  ou 

..IMA. Kill  II* 
“HU  I  UMtl 

w  HUM  sum 


m m 

U*t<  i*  •  r—  ittiiciu. 


It  umi  uua 

-1IMHU  Ul 


.  .  SOUS  JNVESTlGMiON  DATE  •  APRIL 

.  I  —  •  ••-•*■  ,  r  ...  f 


tf-Hl  fill  no 

if  HUM  (Hit 

II  UMtif  MS 
UMit  lit  I  Ut 

w  iumi  '«  r 

U  IA  liUU 

]ti  Ml  U*ti.  QMtft 
lit  ■  *1 
Mtli*  II  HI1M 

'IUM  a  ir 

.1*. j  .ii*  l •  I 


69-10  ear  tut 

T-r 


6P-IK  nn-tm.r 
1’iJ‘iMn-nni 


tramntM, 

iiwi-m 

mr 


6P- 19)  nrr-tut  gp-  104  tut  an* 

r**r  * 

$  irm  viiu 
4.  MK  m 

^  If  Ml- 

rMMtHOl 

unMU  i'Ui.c«. 

«HNt 


WTMUNNAW 


irunm. 

T.mmi*u- 

MtrUM 
in**  MU’ 
i*i*  nii- 
■1  it*  MUM 

un  ut. 
MUtinr 


HH*  Wtt-IMB 
«t 

KM  IT*  «f 


GP-H  eat- tut 

|tf  «1  MM 


GP-lM  Air-imr 


GP-TOI  net- 


I  . 


If  WM- 
Mini 


I 


rj-)»)  nit  on  , 


tfCMRUI  IM- 
IMtlKt- 

n*n  n  *  tit 


tr  HI*  IM  TIMA 


Rir  1MT  HAT  HMl  1*1  *H  U  V 

.  tunu  ut- 
-■^tiui  u  Tinr 

I'lir  IM  MllHB  ll-ut 

'■*  rc~-it(iMi  it  if 

If  SUTTli 

HtiMt  n  tr  i  u* 


GP-10)  tilt-M.t 

tV  MM*  MTU 
MUTUUM 
ir  HU- TUB  111  At- 

nun*  *nnv 

MNfiriif 

tr  unnu  uu- 
imi  *nnv 

'•ti  <!  .1  HI 

I  HUM  IT  If 


G9-KW  eat-tuj 

DinriH 
If  MTHN- 
HMtHr  Ht 


ir  Bunn  wu- 

I 


•  '-%'f 

4  .A 

»  J  .**' 


.  » 
V 


tr-i„ 

ti-i _ 

W-1 _ 

ti-i _ 

Sf-T _ 

IM _ 

II- 1»_ 
S»*ll_ 

«Mt_ 

tr-  ii— 

tf-«— 

ir-«_ 

***!**_ 

•*•01. 


.nr  WAirnui 
.in  w«nHiu 
.  IV  MATH* 
.  ikt  ortniTH* 
.  tnnmui 
.  h  gnumiu 
.nr  muittiM 

.  M'lftTttm, 

ntMt 

_  r  arutmiu 
_  trim uu 

.  WKMITRM 
.  TTurmiu 

_  ttmthim 

_  ir  inimu 


(M _ _ 

1MT, _ 

<CMI_ 

trn(_ 

cr-nt_ 

•-U)— 

cr-UA— 

tr-  ill— 

H-  Ml— 
tr-iT- 
*•«_ 
w- til¬ 
er-  ui. 
•  HI. 
••HI. 


MM81HIM 

-Vi 


.  cr  tmiTBUi 

.  TO  ONAtTUM 

t  *  tMMitu*  *T. 
.IlfMTMMA-^ 


•  »« 


v 

1 


.nr  wit*  u* 

.ir  ■mu*  ' 
_  ir  umi* 
-itr  urmtw' 
.tin 


Soil  B£>EIN&  Lo&$> 


C-1  IDENTIFYING  MONUMENT 


C-2  upstream  slope 


C-8  PRINCIPAL  SPILLWAY  INLET  RISER 


1  EMERGENCY  SPILLWAY  LOOKING  DOWNSTREAM 


C-12  PATTEN  BROOK  DOWNSTREAM  OF  DAM 


( FEET) 


WHITNEY  DAM 
RATING  CURVE 

PRINCIPAL  SPILLWAY 


PLATE  D-3 


ELEVATION  (FEET) 


WHITNEY  DAM 
RATING  CURVE 

EMERGENCY  SPILLWAY 


PLATE  D-4 
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APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 
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NOT  AVAILABLE  AT  THIS  TIME 


